mL of dry THF was added dropwise to a suspension of magnesium (5.71 g, 0.24 mol) in 10 mL of THF. The Grignard reagent was refluxed for 2 h, then cooled to room temperature and added dropwise to solution of acetyl chloride (18.3 g, 0.23 mol) and freshly prepared Li 2 MnCl 4 (5.83 mmol) in 100 mL of THF at 0 °C. After addition of the Grignard reagent, the cooling bath was removed and stirring was continued for 1 hour. After completion of the reaction, it was poured into 400 mL of distilled water and extracted three times with freshly distilled diethyl ether. The solvent was evaporated in vacuum and the residue was dried at 1 Torr to give the crude product in 90% reaction yield (according to 1 H NMR). It was purified by distillation in vacuum (50 mBar, 122 °C) to give pure compound 2a (24.1 g, 82 %) as a colourless liquid. 1 H NMR (250 MHz, CDCl 3 , , ppm): 2.56 (s, 3H), 7.12 (dd, 1H, J 1 = 3.7, J 2 = 4.9 Hz), 7.62 (dd, 1H, J 1 = 1.2, J 2 = 4.9 Hz), 7.68 (dd, 1H, J 1 = 1.2, J 2 = 3.7 Hz). Calcd (%) for C 6 H 6 OS: C, 57.12; H, 4.79; S, 25.41. Found: C, 57.16; H, 4.80; S, 25.31 .
2,5,5-trimethyl-2-(2-thienyl)-1,3-dioxane (3a).
Compound 2a (4.5 g, 35.7 mmol) was dissolved in dry benzene (90 mL). After complete dissolution 2,2-dimethyl-1,3-propanediole (16.6 g, 178 mmol) and p-TosH (1.36 g, 7.1 mmol) were added. Then the mixture was stirred at reflux for 18 hours using a Dean-Starck water separator.
After that, the triethylamine (10 ml) was added and the mixture was extracted 3 times with toluene (300 mL). The combined organic phases were dried over sodium sulfate and filtered. The solvent was evaporated in vacuum and the residue was dried at 1
Torr. This crude product was purified by column chromatography on silica gel (eluent toluene : hexane (1:1)) to give pure product (5.38 g, 71%) as a colorless liquid. 1 H NMR (250 MHz, CDCl 3 , , ppm): 0.64 (s, 3H), 1.22 (s, 3H), 1.66 (s, 3H), 3.39 (d, 2H, J = 11 Hz), 3.65 (d, 2H, J = 11 Hz), 6.92-7.09 (overlapping peaks, 2H), 7.27 (dd, 1H, J 1 = 1.2, J 2 = 4.3 Hz). 13 C NMR (125 MHz, CDCl 3 ): δ [ppm] 21. 88, 22.65, 29.72, 32.42, 71.88, 98.77, 125.47, 125.50, 126.83, 145.57. Calcd (%) 
2,5,5-trimethyl-2-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-thienyl]-
1,3-dioxane (4a). 1.6 M solution of butyllithium (8.83 mL, 14.1 mmol) in hexane was added dropwise to a solution of compound 3a (3.00 g, 14.1 mmol) in 80 mL of dry THF -78 ºC. Afterwards the reaction mixture was stirred for 60 min at -78 ºC and then IPTMDOB (2.88 mL, 14.1 mmol) was added in one portion. The reaction mixture was stirred for 1h at -78 ºC, then the cooling bath was removed, and the stirring was continued for 1h. After completion of the reaction, 150 mL of freshly distilled diethyl ether and 75 mL of distilled water and 14 mL of 1 M HCl were added to the reaction mixture. The organic phase was separated, washed with water, and dried over sodium sulfate and filtered. The solvent was evaporated to give 4.64 g (97%) of the pure product (purity was 100% according to 1 H NMR) as a brown solid. The product was used in the subsequent synthesis without further purification. 1 80, 22.63, 24.74, 29.71, 32.50, 72.00, 84.09, 98.91, 127.01, 137.14, 152.97. Calcd (%) tris{4-[5'-(2-methyl-1,3-dioxolan-2-yl)-2,2'-bithien-5-yl]phenyl}amine (5a). In an inert atmosphere, degassed solutions of tris(4-bromophenyl)amine (1.64 g, 3.40 mmol) and compound 4a (4.11 g, 12.1 mmol) in toluene/ethanol mixture (80/8 mL) and 2M solution of aq. Na 2 CO 3 (18 mL) were added to Pd(PPh 3 ) 4 (421 mg, 0.36 mmol). The reaction mixture was stirred under reflux for 22 h, and then it was cooled to room temperature and poured into 100 mL of water and 200 mL of toluene. The organic phase was separated, washed with water, dried over sodium sulfate and filtered. The solvent was evaporated in vacuum and the residue was dried at 1 Torr.
The product was purified by column chromatography on silica gel (eluent toluene) to give pure compound 5 (2.53 g, 85%) as a yellow solid. 1 94, 22.70, 29.76, 32.27, 71.98, 98.71, 122.18, 124.41, 126.60, 127.44, 129.27, 144.03, 144.33, 146.49 . Calcd (%) for C 51 H 57 NO 6 S 3 : C, 69.91; H, 6.56; N, 1.60; S, 10.98. Found: C, 69.68; H, 6.61 1,1',1''-[nitrilotris(4,1-phenylenethiene-5,2-diyl)]triethanone (6a). 1M HCl (3.42 mL) was added to a solution of compound 5a (1.00 g, 1.1 mmol) in THF (20 mL) and then the reaction mixture was stirred for 3 hours at reflux. During the reaction, the product was gradually formed as yellow precipitate. After completion of the reaction the organic phase was separated using diethyl ether, washed with water and filtered off to give pure compound 6a (0.73 g, 95%) as yellow crystals. 1 69, 123.53, 124.58, 124.76, 127.61, 128.79, 133.80, 142.83, 147.51, 152.41, 190.64 . Calcd (%) for C 36 H 27 NO 3 S 3 : C, 69.99; H, 4.41; N, 2.27; S, 15.57. Found: C, 70.02; H, 4.58; N, 2.22; S, 15.33 15, 113.97, 114.50, 124.43, 124.77, 127.80, 135.46, 136.43, 147.67, 153.20, 161.47. Calcd (%) for C 45 H 27 N 7 S 3 : C, 70.94; H, 3.57; N, 12.87; S, 12.62. Found: C, 70.93; H, 3.49; N, 12.77; S, 12. 03, 22.49, 24.86, 29.01, 31.59, 39.03, 123.89, 124.24, 124.52, 125.11, 126.17, 127.99, 132.53, 134.92, 136.57, 138.32, 142.29, 144.89, 193.14. Calcd (%) 2-hexyl-2-(2,2':5',2''-terthien-5-yl)-1,3-dioxolane (3d). Compound 10 (8.4 g, 23.3 mmol) was dissolved in dry benzene (350 mL). After complete dissolution, ethylene glycol (65 mL, 1.16 mol) and p-TosH (0.89 g, 4.7 mmol) were added. Then the mixture was stirred at reflux for 18 hours using a Dean-Starck water separator.
After that, the equivalent amount of saturated aqueous sodium bicarbonate (4.7 mmol) water solution was added and the mixture was extracted 3 times with toluene (300 mL). The combined organic phases were dried over sodium sulfate and filtered. The solvent was evaporated in vacuum and the residue was dried at 1 Torr. This crude product was purified by column chromatography on silica gel (eluent toluene) to give pure product (8.22 06, 22.55, 23.67, 29.26, 31.72, 40.56, 65.00, 108.99, 123.31, 123.64, 124.08, 124.28, 124.43, 125.09, 127.85, 136.11, 136.18, 136.58, 137.10, 145.94 [ppm] 14. 05, 22.54, 23.66, 24.73, 29.24, 31.71, 40.55, 65.00, 84.18, 108.98, 123.48, 124.22, 124.79, 124.98, 125.11, 135.93, 136.47, 136.85, 137.95, 143.74, 146. 14.
Calcd (%) for C 27 H 35 BO 4 S 3 : C, 61.12; H, 6.65; S, 18.13. Found: C, 61.24; H, 6.70; S, 18.00.
tris{4-[5''-(2-hexyl-1,3-dioxolan-2-yl)-2,2':5',2''-terthien-5-
yl]phenyl}amine (5d) was obtained by the method described above for compound 5 using compound 4d (4.99 g, 9.41 mmol), tris(4-bromophenyl)amine (1,26 g, 2.61 mmol), Pd(PPh 3 ) 4 (326 mg, 0.28 mmol) and aq. 2M Na 2 CO 3 (14 ml) The crude product was purified by column chromatography on silica gel (eluent toluene) to give pure compound 5d (3.13 g, 82%) as yellow solid. 1 H NMR (250 MHz, CDCl 3 ): δ
[ppm] 0.85 (t, 9H, J = 6.7 Hz), 1.22-1.47 (overlapped peaks, 24H), 2.00 (t, 6H, J = 7.3 Hz), 3.92-4.09 (overlapped peaks, 12H), 6.89 (d, 3H, J = 3.7 Hz), 6.98-7.09 (overlapped peaks, 9H), 7.11-7.18 (overlapped peaks, 12H), 7.48 (d, 6H, J = 8.5 Hz).
13 C NMR (125 MHz, CDCl 3 ): δ [ppm] 14. 05, 22.56, 23.68, 29.27, 31.72, 40.57, 65.03, 109.02, 123.20, 123.33, 124.05, 124.18, 124.44, 124.58, 125.12, 126.55, 128.93, 135.82, 136.11, 136.21, 136.61, 142.84, 146.03, 146.45 98, 22.43, 29.21, 30.44, 31.26, 37.48, 113.84, 114.67, 123.41, 124.45, 124.81, 125.64, 126.63, 127.37, 128.66, 133.43, 134.87, 135.14, 135.18, 139.77, 144.01, 146.32, 146.55, 166.20. Calcd (%) 
